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Abstract: We retrospectively investigated the outcomes of patients with acute non-traumatic aortic disease (ANAD) who 
were transported to the emergency department (ED). From April 2012 to March 2016, we performed a retrospective 
medical chart review of patients who had been diagnosed with ANAD based on computed tomography (CT) and blood 
examination findings in the ED of Numazu City Hospital. The subjects were divided into two groups: the Survival group, 
which included patients who survived after treatments; and the Fatal group, which included patients who died. The 
Survival and Fatal groups included 29 patients and 41 patients, respectively. An altered level of consciousness was the 
most frequent initial complaint, followed by back pain. The age, percentage of female patients, and the incidence of 
consciousness disturbance, cardiac arrest, and cardiac tamponade in the Survival group were significantly lower in 
comparison to the Fatal group. In contrast the incidence of back pain in the Survival group was significantly higher than 
that in the Fatal group. There rate at which cases were misdiagnosed did not differ between the two groups to a 
statistically significant extent (Survival, 58.6 %; Fatal, 58.5 %). The present study demonstrated that among patients who 
were diagnosed with ANAD at the ED, advanced age, female gender, unconsciousness, the absence of back pain, cardiac 
tamponade and cardiac arrest were risk factors for a fatal outcome. However, the outcome was not affected by a delayed 
diagnosis. 
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INTRODUCTION 
Acute non-traumatic aortic disease (ANAD), 


population was 1.3:1 (Statistic Japan, 
http://www.stat.go.jp/english/index.htm). No studies 


such as dissection or aneurysm rupture is associated 
with high rates of mortality and morbidity, and requires 
an immediate diagnosis [1-4]. A rapid diagnostic 
evaluation followed by immediate and appropriate 
treatment for ANAD is thought to be associated with 
favorable outcomes [5,6]. The typical chief complaint 
in patients with ANAD is back, chest or abdomen pain 
at the site of the ANAD [5]. However, many cases 
present non-typical symptoms; thus, approximately 
40% of ANAD cases were reported to have been 
initially misdiagnosed [6-8]. Although there have been 
many reports concerning the outcomes of surgery or 
stenting procedures in patients with ANAD, there have 
been few reports concerning the outcome of ANAD 
patients who were transported to the emergency 
department (ED) [2,5]. In addition, Japan is a front- 
runner among the world’s super-aged societies. In 
Japan, elderly individuals (=65 years of age) accounted 
for 25% of the population in 2013 and 27% in 2016 [9]. 
The male to female ratio in the Japanese elderly 


have been performed to investigate the outcomes of 
ANAD among patients who are transported to the ED in 
this unique population. Hence, we _ retrospectively 
investigated the outcomes of patients who were 
transported to the ED in Numazu City Hospital and who 
were then diagnosed with ANAD. 


METHODS 

The protocol of this retrospective study was 
approved by the review board of Numazu City Hospital 
and Juntendo Shizuoka Hospital. Numazu_ City 
Hospital, which is a 500 bed hospital in Numazu city 
(located near Tokyo), has a medical emergency center 
and serves a population of approximately 200,000. 
Although this hospital has an ED, the number of 
emergency physicians is insufficient; thus, _ staff 
members of Shizuoka Hospital, Juntendo University 
support their activities. 
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From April 2012 to March 2016, a medical 
chart review was retrospectively performed for all 
patients who were diagnosed with ANAD in the ED of 
Numazu City Hospital based on computed tomography 
(CT) and blood examination findings. The diagnosis of 
ANAD was made based on the interpretation of 
radiology reports in Numazu City Hospital. The level 
of fibrinogen/fibrin degradation product (FDP) is also 
an indicator of enhanced fibrinolysis and is a useful 
marker in patients with aortic disease [10, 11]. An FDP 
level of >2.00 pg/mL is used to diagnose ANAD and to 
identify cases of acute myocardial infarction [10]. The 
patients who survived and those who died were 
classified into the Survival group and the Fatal group, 
respectively. The characteristics of the patients in the 
two groups, including their age, sex, initial complaint, 
the time from the onset of symptoms to arrival, the 
presence/absence of cardiogenic cardiac arrest before 
and after arrival, the classification of the ANAD, and 
the presence/absence of cardiac tamponade were 
recorded. The cases in which the diagnosis was delayed 
(cases in which transportation to Numazu City Hospital 
was initiated at >30 minutes after the manifestation of 
symptoms) were identified and the reasons for the 
delayed diagnosis were classified into two categories: 
“physician”, and “self”. In the case of “physician” 
misdiagnosis, the patient with ANAD was _ first 
misdiagnosed by a physician, and the misdiagnosis 
delayed their transportation to Numazu City Hospital. 
As a result, it took more than 30 minutes from the onset 
of symptoms to arrival at the hospital. In the case of 
“self”, the time from the onset of symptoms to arrival at 
the hospital was more than 30 minutes, even though the 


subject was transported directly to Numazu City 
Hospital. 


The chi-squared test, a contingency table 
analysis, and a non-paired Student’s t-test were used for 
the statistical analyses. P values of <0.05 were 
considered to indicate statistical significance. In 
addition, the factors that were found to be significant 
according to a univariate analysis and a multivariate 
analysis with logistic regression, which was performed 
to determine the factors that were independently 
associated with a fatal outcome. 


RESULTS 

During the investigation period, a total of 
19,343 patients were treated in the ED of Numazu City 
Hospital. Among these patients, 70 patients were 
diagnosed with ANAD. The classifications were as 
follows: Stanford A (n=45), Stanford B acute aortic 
dissection (n=14), rupture of thoracic aortic aneurysm 
(n=2) and rupture of abdominal aortic aneurysm (n=9). 
The FDP levels of all 70 cases were >2.0 ug/mL. 
Twenty-nine patients survived, and were classified into 
the Survival group; 41 died and were classified into the 
Fatal group. Table | lists the initial complaints of the 
patients. An altered level of consciousness was the 
most frequent initial complaint, followed by back pain. 
Back pain was the most frequent initial complaint of 
patients at the scene. These initial complaints did not 
include comments that surviving patients made in their 
interviews. 


Table-1: The number of patients with each initial complaint 





Unconsciousness 


33 





Back pain 


— 
\o 





Chest pain 





Dyspnea 





Left shoulder pain 





Vomiting 





Nausea 





Headache 





Toothache 





Convulsion 





Left hemiparesis 





Hemoptysis 





General pain 





Difficulty of standing 





Appetite loss 
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The results of the analyses of two groups are 
summarized in Table 2. The age, percentage of female 
patients, and the rates of consciousness disturbance, 
cardiac arrest, cardiac tamponade were significantly 
lower in the Survival group than in the Fatal group. In 
contrast the rate of back pain in the Survival group was 


significantly higher than that in the Fatal group. There 
were no significant differences between the two groups 
with regard to the ANAD classifications or in the 
percentage of cases in which the diagnosis was delayed 
(Survival, 58.6%; Fatal, 58.5%). After excluding 
subjects with thoracic and abdominal aortic aneurysm 
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rupture, the incidence of Stanford A was significantly 
lower in the Survival group. Among the 35 subjects 
who experienced cardiac arrest, the initial rhythm at 
scene was asystole (n=20), pulseless activity (n=12), 
sinus (n=2) and ventricular fibrillation (n=1). The 
diagnosis was delayed for 14 of 35 (40.0 %) subjects 
with cardiac arrest due to self-misjudgment (n=10) or a 
misdiagnosis by a medical facility (n=4). Eight cases 
(22.8%) were found in an unconscious state. The rest of 


the cases called an ambulance immediately after the 
manifestation of symptoms but eventually experienced 
cardiac arrest. 


The multivariate analysis (with a logistic 
regression analysis) revealed that cardiac arrest was the 
only factor that was independently associated with the 
outcome. 


Table-2: The background characteristics of the subjects and the results of the analysis 




































































Survival Fatal 
(n=29) (n=41) Pevale 
Age 68.3 + 2.6 78.4 + 1.8 
< 0.01 
Sex (Male/Female) 6/23 20/21 < 0.05 
Initial sign 
Unconsciousness 5 (17.2%) 28 (68.2%) <0.0001 
Back pain 14 (48.2%) 5 (12.1%) <0.01 
Complication 
Cardiac tamponade 4 (5.7%) 26 (37.1%) <0.0001 
Cardiac arrest 0 34 (82.9%) <0.0001 
Time from onset to arrival (min) 
ns. 
Delayed diagnosis 17 (58.6%) 24 (58.5%) nS. 
Self 11 20 
Physician 6 4 
Classification of aortic disease ns. 
Aortic dissection (AD) 27 (93.1 %) 32 (78.0%) 
Thoracic aneurysmal rupture 0 2 (5.0%) 
Abdominal aneurysmal rupture 2 (6.9 %) 7 (17.0%) 
Type of AD n=27 n=32 <0.0001 
Type A 14 (48.2%) 31 (75.6%) 
Type B 13 (44.8%) 1 (2.4%) 




















DISCUSSION 

This is the first report to demonstrate that 
advanced age, female gender, unconsciousness, the 
absence of back pain, cardiac tamponade and cardiac 
arrest (in the prehospital setting or in hospital), were 
associated with the risk of a fatal outcome in among 
patients who were diagnosed with ANAD at the ED. 
Conversely, the presence of back pain without 
unconsciousness and cardiac arrest, were key factors 
associated with a favorable outcome. Among these risk 
factors, cardiac arrest was the only factor to be 
independently associated with the outcome. Moreover, 
the diagnosis was delayed until the patient was 
transported to the ER in 58% of all patients and 40% of 
the patients with cardiac arrest. However, the delay 
itself did not affect the outcome. 


With regard to advanced age, elderly 
individuals tend to have various underlying diseases 
[12-14]. These complications may result in a fatal 
outcome [14]. In contrast, Caus et al. reported that 


operative mortality was not significantly affected by 
age in patients of >70 years of age, if patients did not 
present any of the following complications at 
admission: tamponade, shock, endotracheal intubation 
upon arrival or evidence of brain, myocardial, 
mesenteric, renal or limb malperfusion [15]. Our study 
included many patients with these conditions; thus our 
results differed from the results of Caus et al. 


With regard to sex differences, Divchev et al. 
reported that aortic disease traditionally affected men 
more frequently than women, but with a varying gender 
ratio [16]. Nevertheless, in the setting of acute aortic 
dissection, the International Registry of Acute Aortic 
Dissections suggests that women are at an increased 
risk of both dying from aortic dissection and having 
aorta-related complications than men [16]. In addition, 
Grubb et al. reported that female patients with thoracic 
aortic disease had worse outcomes and a higher rate of 
mortality than men _ [17]. Accordingly, they 
hypothesized that a hormonal or molecular mechanism 
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may underlie the sex differences in aortic disease and 
suggested that the difference was partly explained by a 
failure of the medical community to recognize atypical 
clinical presentations in women, which led to a delay in 
management. In Japan, which is a front-runner among 
the world’s super-aged societies, women tend to survive 
longer than men [9]. This tendency may have affected 
the results of the present study. 


Previous reports have shown that a patient's 
preoperative condition did not predict a fatal outcome. 
The important predictors of mortality were 
consciousness disturbance, tamponade, heart failure or 
visceral malperfusion, similar to our results [12, 18-20]. 
Among these factors, cardiac arrest had the greatest 
impact. Meron et al. reported that among 46 patients 
with cardiac arrest due to aortic dissection or rupture, 
return of spontaneous circulation occurred in 12 (26%) 
patients, emergency surgery was performed in 8 of 
these patients; 2 (4%) survived to discharge in a good 
neurological condition [21]. As a result, they concluded 
that the mortality of patients with cardiac arrest caused 
by aortic dissection or rupture remained very high, even 
when circulation could initially be restored. We also 
reported that the rate of mortality was high in ANAD 
patients who experienced cardiac arrest [8]. 


A rapid diagnostic evaluation followed by 
immediate and appropriate treatment for ANAD is 
thought to be associated with a favorable outcome [3, 
4]. However, this study failed to show that a delayed 
diagnosis led to a fatal outcome. Interestingly, von 
Bierbrauer et al. reported that the actual mortality rate 
of these patients, even those who received a prompt 
correct diagnosis and appropriate treatment, was still 
currently higher than 40% [22]. This high mortality rate 
was one of the reasons for our results. ANAD is 
associated with a wide range of clinical symptoms [22, 
23]. These are often initially unspecific and frequently 
lead to delays in establishing the correct diagnosis; thus, 
ANAD may be first recognized at autopsy [24]. 
Similarly to us, Kurabayashi et al. and Asouhidou et al. 
reported that a misdiagnosis or a delayed diagnosis did 
not themselves affect the final outcome [24, 25]. 


The ultrasound assessment of patients in 
shock is becoming the standard of care in emergency 
and critical care settings worldwide [26, 27]. Based on 
the present results, the medical first responder should 
use bedside ultrasound to investigate the possibility of 
cardiac tamponade or dissection, especially in patients 
who were found unconscious or in cardiac arrest. 
Gaspari et al. reported that patients with cardiac arrest 
in whom pericardial effusion was detected by 
ultrasound and who underwent pericardiocentesis 
demonstrated higher survival rates in comparison to all 
other cardiac patients [28]. A more rapid diagnostic 
evaluation using ultrasound followed by immediate and 


appropriate treatment for ANAD may improve the 
outcomes in the future. 


The present study is associated with some 
limitations, including its retrospective design, the small 
number of cases, and the impact of the super-aged 
society. This would raise the possibility that risk 
factors for fatal outcomes in the present study may not 
be applicable to other institutions or other patient 
populations. Thus, future prospective studies in larger 
study populations should be performed to further 
examine this issue. 


CONCLUSION 

The present study demonstrated that 
advanced age, female gender, unconsciousness, the 
absence of back pain, cardiac tamponade and cardiac 
arrest were risk factors for a fatal outcome in patients 
who were diagnosed with ANAD at the ED. The 
diagnosis of 58% of all subjects and 40% of the subjects 
with cardiac arrest was delayed; however, the delay 
itself did not affect the outcome. 
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